Purpose: We sought to investigate whether pre-admission quality of life could act as a predictor of mortality among acutely ill patients, and which dimension of QOL has the greater impact on outcomes. Methods: Prospective cohort study including patients admitted to an acute medical unit of Rabat Ibn Sina University Hospital, Morocco, between June and September 2014. Characteristics of patients were recorded at admission. The primary exposure was pre-admission quality of life recorded using Euroqol five dimensions three level (EQ-5 D-3 L) and the primary outcome was 90-day mortality. We fit a Cox proportional hazards model to assess their association. We constructed six prediction models; each model included either EQ5D index or one of the five dimensions. We allowed all continuous variables to have a non-linear relationship with the primary outcome using restricted cubic spline with three knots. Results: We included 251 patients. The mean EQ5D index was 0.46 6 0.5. The design of each prediction model was based on the significant findings of the univariate analysis including; bedside EQ5D index or one of the five dimensions of the EQ5D; age, history of chronic disease, Charlson Comorbidity Index and hemoglobinemia. Multi-variate Cox proportional adjusted hazard ratio (HR) derived from the six models, identified that EQ5D index was independently associated with 90-day mortality (HR: 0.48; 95% CI: 0.25; 0.91, P ¼ 0.02), and that anxiety and depression dimension has the greater impact on outcome (HR: 2.97; 95% CI: 1.38; 6.41, P ¼ 0.005). Conclusions: This study revealed that pre-admission health-related quality of life (HRQoL), and particularly pre-admission psychological HRQoL was associated with outcome of acutely ill patients 90 days after discharge.
Introduction
The concept of QOL is multi-dimensional and quite broad, consisting of several aspects of life. When the term is used in reference to health care the expression adopted is health-related quality of life (HRQoL). 'Health related quality of life can be defined in multiple ways, but there is agreement that HR-QoL is the functional effect of a medical condition and/or its treatment upon a patient's physical, social and emotional well-being. 1 Theoretically, HRQoL reflects components of 'physiological reserve' and could, corresponding to performance status, act as a predictor of mortality. 2, 3 This notion has gained main interest in research and healthcare as an important determinant of the outcome. Feemster et al. showed that Hospitalization is associated with increased risk of impairment in HRQoL after discharge, yet the overall magnitude of this reduction is small and similar between critically ill and non-critically ill impatients. 4 However, major challenge to studying post-care QOL is the need to identify patients' pre-care QOL as part of reference. However, before acute illness; the quality of life can be affected by factors that are not necessarily related to health but can affect health. Thus, examining pre-care QOL as part of patient's management is important because of multi-dimensional picture of patient and can help professionals make decisions, identify and define priorities related to the patient's problems, to choose the most appropriate therapeutic interventions. 5, 6 The acute medical situation is particularly complex. Generally, the interest is focused on Comorbidities, Clinical and Severity symptoms. We hypothesized that pre-hospital HRQoL is a significant determinant of prognosis. We sought to investigate whether pre-admission quality of life could act as prognosis factor among acutely ill patients, and which dimension of QOL has the greater impact on outcomes.
Materials and methods

Study design and setting
This was a prospective cohort study based on a survey of patients conducted in acute medical unit (AMU) of Rabat University Hospital. The unit admits approximately 950 patients annually with an average age of 40 years. Patients are admitted mainly from the emergency unit. The service comprises five single rooms and four common rooms (six beds per room) and admits patients exhibiting different medical illnesses.
The study was conducted among patients aged more than 17 years consecutively admitted to AMU during period from June 2014 to September 2014. Patients with serious physical or mental pathologies, such as terminal disease and psychosis that could make the comprehension and completion of the questionnaire difficult, were excluded. The study was approved by the local ethics committee and informed consent was obtained from all patients.
Data collected
For each patient, the following characteristics were recorded: sociodemographic characteristics included age, gender (male, female), marital status (unmarried/married), distance hospitalresidence and education level (no education, primary, secondary and higher education). Comorbidities included anterior hospitalization, history of chronic disease and Charlson Comorbidity Index (CCI), Clinical, and laboratory characteristics at admission and 90-day mortality was recorded.
Instrument
To measure HR-QoL, we used the Moroccan Arabic version of EQ-5 D-3L. 7, 8 In our study, EQ-5 D-3 L items 1 month before the acute illness that has motivated the visit to the AMU was collected. The survey was filled by direct interview. First, we proposed to the patient to fill the survey. When they were not able to fill it because of a very low educational level or blindness, we asked the questions and filled it on their behalf. The EQ-5 D comprises five dimensions: mobility, self-care, usual activities, pain/discomfort and anxiety/depression. The original measure had three response categories/levels including no problems, some/moderate problems and severe/extreme problems on each domain. This creates a total of 243 possible combinations of unique health states. These combinations are linked to predetermined preference-weighted scores yielded from direct utility elicitation. The utility index scores were calculated using as anchor UK population weights. Health utility values generated from the EQ-5 D generally range from -0.59 to 1; 0 equivalent of death, 1 equivalent of perfect health and health utility values inferior to 0 represent health states considered worse as death. For the purpose of this study, concerning the five dimensions of EQ-5 D, we used two categories: no problems and some or extreme problems.
Statistical analysis
The data were presented as the mean6 standard deviation (SD) for continuous variable with a normal distribution, and as median with interquartile range for variables with skewed distribution. For categorical variables, data were presented as proportion. The primary outcome was 90-day mortality. Therefore, we fit a Cox proportional hazards regression analysis treating 90-day mortality as outcome after testing the assumption of proportionality.
Variable with P < 0.1 in univariate analysis were included in Multi-variate Cox proportional hazards regression. We constructed six prediction models; each model included either EQ5D index or one of the five dimensions of the EQ5D. The design of the prediction models was based on the significant findings of the univariate Cox proportional hazards regression analysis. We allowed all continuous to have a non-linear relationship with the outcomes using restricted cubic spline with three knots. The positions of knots were at the 10th, 50th and 90th percentiles, which is standard practice. 9 Data analysis was conducted using SPSS 13.0 (SPSS Inc., Chicago, IL, USA) and Stata 14 (Stata Corp LP, College Station, TX, USA) software.
Results
Descriptive analysis
During the study period, we screened 349 patients, of whom we included 251; resulting inan inclusion rate of 72%. Of the included patients, 11.6% (n ¼ 29) died in hospital. Ninety days after AMU admission, 24% patients died (n ¼ 61). The main reasons and diagnosis indicating hospitalization in AMU during study period were dominated by Sepsis (28.3%) and Cardiovascular diseases (26.7%) followed by Hematologic and Systemic diseases (12.4%), Respiratory diseases (8%), Endocrine and metabolic diseases (4.4%), Neuro-psychiatric diseases (2.4%) and Others (17.9%). The mean 6 SD EQ5D index was 0.46 6 0.5. Baseline characteristics of patient and descriptive measures of EQ5D index and dimensions were illustrated in Table 1 .
Univariate analysis
In univariate analysis, significant predictors associated with 90-day mortality included lower EQ5D-Index before acute illness (HR 0.4, 95% CI 0.2; 0.7, P ¼ 0.003), older age (HR 1.02, 95% CI 1.006; 1.03; P ¼ 0.006) and CCI (HR: 1.22, 95% CI: 1.06; 1.3; P ¼ 0.003). Table 1 represent univariate Cox proportional hazards regression of factors associated with 90-day mortality.
Multi-variate analysis
The design of each prediction model was based on the significant findings of the univariate analysis including; bedside EQ5D index or one of the five dimensions of the EQ5D; age, history of chronic disease, CCI and hemoglobinemia (g/dl), selected as predictors of 90-day mortality from univariate analysis.
After adjustment by age, history of chronic disease, CCI and hemoglobinemia (g/dl), multi-variate Cox proportional hazards model identified that pre-admission QOL measured by EQ5D index was independently associated with 90-day mortality.
From Figure 1 , the relationship was linear; decreasing preadmission QOL was associated with increased mortality risk. Adjusted hazard ratio (HR) for anxiety and depression dimension is strongly associated with 90-day mortality (HR 2.97; 95% CI 1.38; 6.41, P ¼ 0.005). Adjusted HR for 90-day mortality across quality of life measured by EQ-5 D Index and each dimension derived from the six models was presented in Figure 2 .
Discussion
We present the result of the first prospective study conducted in acute medical areas examining; the association between preadmission QOL and outcomes, and which dimension of QOL has the greater impact on outcomes. This prospective cohort study showed that pre-admission quality of life, and particularly the pre-admission psychological HRQoL is independently associated with worse outcome 90 days after discharge of acutely ill patients.
Previous study showed that pre-admission quality of life can act as a predictor of mortality amongst patients admitted to the ICU. 10, 11 These works suggest that pre-admission quality of life can be used as a decisional parameter for admission and therapeutic in critically ill patients in order to reduce emotional and socioeconomic burden for patient, relatives and society as well.
Pretending QOL an immutable state. No previous work has The measurement of pre-admission quality of life does provide an estimated patient's physiologic reserve and could therefore potentially contribute to making decision by integrating a mosaic and pertinent information for a multi-dimensional and optimal management. However, the pre-admission psychological HRQoL may have a key role in the outcomes. Then, two questions arise: (i) is the altered pre-admission quality of life really related to a reduction of the physiologic reserve? (ii) or the altered pre-admission quality of life is related to a slowing of physiological reserves by altered psychological state?
Responding to these two questions is of clinical interest. In the first case, there is no possible intervention on QOL, whereas in the second case, intervention on the mental health, can improve QOL and consequently clinical outcomes.
Previous studies in coronary patients have shown that baseline anxiety and depression was associated with morbidity and mortality following coronary artery events. 12, 13 A meta-analysis investigating the association of depression and anxiety with medical symptom reporting suggests that both depression and anxiety were at least as strongly associated with somatic symptoms as objective physiological measures of illness in patients with chronic medical illness. 14 Previous data indicate the presence of a strong consistent gradient between the level of depressive symptoms and the likelihood of adverse cardiac events, beginning at relatively low levels of depressive symptoms. 15 In addition health anxiety has been found to detrimentally affect well-being, quality of life and use of healthcare services. 16 In this study, in-hospital mortality after acute medical care hospitalization remains high in this hospital with a rate of 11.6%. In effect, in-hospital mortality after acute medical care hospitalization was not enough reported. Recent systematic review 17 assessed the effectiveness of AMUs in hospitals, and reported variability within in hospital mortality rates. In effect, in hospital mortality rates after AMU hospitalization varied from 3.2-7%. [18] [19] [20] [21] [22] However, we could not compare our mortality rates with comparable Mediterranean North African region due to the lack of data. The high rates of in-hospital mortality after acute care can be explained by the local peculiarities in AMU organization and public health situation in the country. Local peculiarities in AMU organization depend on hospital resources and patient flow characteristics. In general, AMU admission policies grant entry to any patient referred from emergency departments with an acute medical condition, some of these patients could have an indication for medical intensive care unit (MICU) hospitalization. In Ibn Sina Teaching Hospital of Rabat, there is only one MICU, with 10 beds. Tow third of patient were refused at the fist request for MICU admission. The unavailability of MICU Beds (40.6%) was the main raison of patient refusal. 23 MICU refused patient constitute an additional burden in AMU admission and then AMU mortality.
Morocco is a country of 34 million inhabitants situated on the North African. The Human development report 2014 ranked the country 129 out of 187 countries across the world on the Human Development Index. The health budget corresponds to 6% of the central government budget. Geographical accessibility is poor, 11.0% of the population living more than 10 km from a primary health care facility; quality of care in public health facilities is also poor. The health workforce density in 2009 was 6.2 physicians and 8.9 nurses and midwives per 10 000 population. There are gaps in human resources confounded by maldistribution, weak motivation to work in remote settings and widespread dual practice, all contributing to lower performance for services as well as in the health information system, including civil registration and vital statistics. Health service delivery data show that there were 11.0 hospital beds per 10 000 population in 2009. The health financing system is characterized by the share of out-of-pocket spending in 2013 at 58.4%. More than half of the population is covered by two main insurance schemes: the Mandatory Health Insurance scheme and the Medical Assistance Scheme. The Mandatory Health Insurance scheme is currently managed by two institutions: the National Fund for Social Welfare Organizations and the National Social Security Fund, which provide coverage to public sector and formal private sector employees, respectively. The introduction of the Medical Assistance Scheme is a step forward covering the informal sector. 24 There are some strengths and weakness to our study. In terms of strengths, the longitudinal design of the study allows for the temporal relationship between emotional HRQoL and 90 days outcomes after acute illness to be analysed. In terms of weaknesses, we have relied on questionnaire measures of HRQoL, which restricts us from generalizing our results to clinically depressed and anxious samples.
Conclusion
We presented the results of first study who revealed that patient's pre-admission psychological HRQoL has the greatest impact on quality of life and outcomes, and that there was an association between pre-admission quality of life and outcomes of acutely ill patients.
The findings we have reported suggest a positive impact on emotional well-being, and may have clinical implications regarding the screening of psychological HRQoL and management patient admitted for acute care. As yet no trials have shown treatment of depression translates to improved clinical outcomes; however, positive effects were reported in the SUPRIM study of stress management and these findings could potentially inform future depression trials. 25 Further work is needed to assess the impact of psychological symptom in quality of life and outcomes, and the benefits of treating psychological symptom in acutely ill patient.
The awareness of acute care is often focused on the triad Comorbidities-Clinical-Severity, with a conditional medical approach Integrating physical, psychological, functional and social characteristics of the patient into this triad is more global conditional medical approach, less fragmentary and therefore more humanized.
